Toxoplasmosis is generally asymptomatic in immunocompetent individuals, but it can be life-threatening in immunocompromised patients. We present a case of a 62-year-old man with clinical features of acute appendicitis. Histology showed a transmural infiltrate of eosinophils. In addition, there were reactive lymphoid follicles with histiocytes in the submucosa and tachyzoites in the muscularis propria. Immunohistochemistry confirmed the diagnosis of toxoplasma appendicitis. Serological evaluation yielded negative results. Retrospective review of the history revealed that the patient was on long-term immunosuppressive therapy with methotrexate. The patient was treated with sulfamethoxazoletrimethoprim and is asymptomatic at 7-month follow-up. Toxoplasma appendicitis must be considered in the differential diagnosis of appendicitis in immunosuppressed patients.
Introduction
Toxoplasma gondii is a protozoan parasite commonly affecting humans, worldwide. In immunocompetent adults, the infection is generally asymptomatic; however, infections in immunocompromised patients can present as ocular, cardiac, or central nervous system lesions that are often life-threatening. 1 In the literature, toxoplasma appendicitis has been referred to only once, in passing. 2 We present a case of toxoplasma appendicitis in a seemingly immunocompetent patient.
Case Report
A 62-year-old man presented with a 3-day history of pain in the right iliac fossa. The pain was non-radiating, not associated with fever, vomiting, or altered bowel habits. McBurney's sign was positive. The clinical diagnosis was acute appendicitis, and abdominal computed tomography scan supported the diagnosis. The patient underwent laparoscopic appendectomy.
On postoperative day 2, the patient started spiking with temperatures up to 39.5°C. There were mild, itchy erythematous vesicular rashes around the umbilicus at the level of T10. The rashes were preceded by pain at the site and did not cross the midline. The clinical diagnosis was herpes zoster. A single episode of hyperglycemia with random blood glucose of 354 mg/dL was noted during the postoperative period. However, all prior and subsequent blood glucose levels were within the reference range.
The appendix showed a transmural infiltrate of eosinophils ( Figure 1 ). The lamina propria contained dense infiltrates of plasma cells, eosinophils, and lymphocytes. There were lymphoid follicles with germinal centers in the submucosa. In addition, there were many thin-walled small vascular channels. Perigerminal center zones had focal aggregates of large cells with pale eosinophilic cytoplasm (histiocytes), and overall, the lymphoid component of the appendix bore a striking resemblance to the features of toxoplasma lymphadenitis (Figure 2 ). There were lymphoid aggregates in the muscularis propria as well as within the subserosa.
Immunohistochemistry with antibodies to Toxoplasma gondii (BioGenex, RTU; kindly performed by Brain Bank, National Institute of Mental Health and Neurosciences, Bangalore, India) showed tachyzoites within histiocytes in the lamina propria, submucosa, muscularis propria, as well as the subserosa. Some of the histiocytes containing tachyzoites in the cytoplasm were seen lining the thin vascular channels (Figure 3 ) and in the lumen, suggesting parasitemia. The organisms were also seen in the 2 small lymph nodes seen adjacent to the appendix. A retrospective review of the hematoxylin-eosin sections of 1 Columbia Asia Referral Hospital, Bangalore, India the appendix showed many tachyzoites in the muscularis propria ( Figure 4 ) and the subserosa. No bradyzoites were observed on PAS stain. Immunohistochemistry for CMV (1:100, predilute, Dako, Glostrup, Denmark) on the appendicular tissue was negative. We made a final diagnosis of toxoplasma appendicitis.
Serology for toxoplasma done soon after surgery and repeated 1 month later were negative for IgM and IgG toxoplasma antibodies. The patient was treated with sulfamethoxazole-trimethoprim, 800 mg thrice a day for 14 days. At last follow-up, 7 months after surgery, he was asymptomatic.
The presence of 2 opportunistic infections in a seemingly immunocompetent patient piqued our curiosity. We considered the possibility that the patient was immunedeficient. He was HIV seronegative. CD4 counts were 948 cells/mm 3 initially and increased to 1225 cells/mm 3 (reference range = 540-1660 cells/mm 3 ) 1 month after therapy for toxoplasmosis, thus ruling out CD4+ T-cell cytopenia. We then learnt that the patient had been on methotrexate for psoriasis vulgaris for the past 16 years.
Discussion
There is only one report of toxoplasma appendicitis in the literature. 2 In that report, Ojo et al documented 5 cases of toxoplasma appendicitis in their retrospective series of 316 appendices seen at histopathological evaluation for the clinical diagnosis of acute appendicitis. The diagnosis of 1 of these 5 cases was confirmed by serology. The article contains an image of one such appendix, but no further clinical details of pathologic evaluation are provided. Sporadic cases of toxoplasma infection have been reported in the stomach, small intestine, colon, and esophagus in both biopsy and postmortem samples in patients with AIDS. 3, 4 The histological features of toxoplasmosis were first described by Alexandra Piringer-Kuchinka, in 1952 in a cervical lymph node. 5 The morphological features in lymphoid tissue are suggestive of toxoplasmosis, but are not diagnostic. Based on the characteristic morphology, a pathologist can suggest the possibility of toxoplasmosis, but this needs to be confirmed by other diagnostic methods. Tissue cysts showing rupture and release of bradyzoites establishes the diagnosis of acute infection or reactivation of a latent infection. Serology would help differentiate between the two. Our patient, however, had a negative serology on both occasions.
Serological tests are the mainstay for diagnosis of toxoplasmosis in immunocompetent patients. However, their utility is limited in immunocompromised and immunosuppressed patients. 1, 6 In an immunocompetent patient, a negative serology would rule out a recently acquired infection. In patients with depressed immunity, IgM may or may not be present with active or latent disease and so is of little value. IgG antibodies, if present, would identify immunocompromised patients at a high risk for reactivation. An IgG avidity test that would normally be used to differentiate between infection acquired recently (within 4 months) and one in the distant past is not useful in immunocompromised patients. 7 In such cases, direct methods such as polymerase chain reaction amplification, isolation of the parasite, and histological examination of tissues with Toxoplasma gondii-specific antibodies, such as immunoperoxidase, are of value. 6 Cellular immunity in the form of macrophages, T lymphocytes, and "natural killer" cells, as well as cytokines are the host's main defense against toxoplasma infection. Antibodies play a minor role in resolution of the disease but are important in diagnosing toxoplasmosis in humans.
Toxoplasmosis of the gastrointestinal tract is usually reported as a part of disseminated toxoplasmosis in the setting of severe immunosuppression in AIDS patients (CD4 counts <100 cells/mm 3 ). 4 Our patient was HIV seronegative and had a normal CD4 count. Methotrexate is an immunosuppressive drug used to treat a variety of neoplasms and autoimmune diseases. It affects both the cellular and humoral components of the immune system. It is known to cause cell apoptosis, thereby blocking proliferation of lymphocytes and monocytes and inhibiting cytokine production. 8 Studies have also demonstrated the ability of methotrexate to reduce the number of antibodyforming cells and the antibody response in the presence of stimulus. 9 Two cases of central nervous system toxoplasmosis associated with methotrexate therapy have been reported. 10, 11 Our patient had been on a prolonged course of methotrexate without apparent prior incident. He was undergoing severe domestic stress, which, we hypothesize, along with the immunosuppression resulted in the 2 opportunistic infections, toxoplasmosis and herpes zoster. The negative anti-toxoplasma antibody levels could be attributed to the immunosuppression caused by prolonged methotrexate therapy.
In immunocompromised patients, common complications of toxoplasma infection include encephalitis, myocarditis, and chorioretinitis, which are often fatal. 1 Because of the vascular invasion in our patient, we initiated treatment with sulfamethoxazole-trimethoprim; he showed a rapid clinical response.
Toxoplasma appendicitis is decidedly rare. In his classic Textbook of Pathology, William Boyd refers to WarthinFinkeldy cells (Warthin cells, as he refers to them), which may be seen in the appendix, in the prodrome of measles as a "once in a lifetime (or less often) diagnosis," wherein the pathologist will be able to surprise the surgeon by informing him that his patient is about to develop a measles rash. 12 Toxoplasma appendicitis is yet another example of a "once in a lifetime" diagnosis (or many lifetimes) in appendicular pathology.
The diagnosis was of great significance to our patient because it was detected before he developed ocular, central nervous system, or cardiac lesions. As we were able to prevent potentially life-threatening complications in our patient, it is a perfect example of what Groopman refers to as "a great case," that is, a case where "you not only make the diagnosis-you do something fundamental about it. You can really help." 13 Even the most mundane of specimens may offer an opportunity to yield a surprise diagnosis, which can change management of the patient significantly.
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